international Journal of 


MECHANICAL SCIENCES 


List of Contents and Author Index 


Volume 30, 1988 


PERGAMON PRESS 


OXFORD - NEW YORK - BEIJING - FRANKFURT 
SAO PAULO - SYDNEY - TOKYO - TORONTO 


4. 
~ a 
° 


INTERNATIONAL JOURNAL OF MECHANICAL SCIENCES 


Editor-in-Chief: S. R. Reid 
University of Manchester Institute of Science and Technology, Department of Mechanical 
Engineering, P.O. Box 88, Sackville St., Manchester M60 1QD, England 
Editorial Advisor: W. Johnson 
(Founder and Editor-in-Chief 1960-1987) 


ADVISORY BOARD FOR POLICY AND REFEREEING 


J. M. Alexander, Hants R. Kitching, Manchester E. A. Popov, Moscow 
A. G. Atkins, Reading S. Kobayashi, California R. Sowerby, Ontario 
P. K. Banerjee, New York H. Kudo, Tokyo P. Stanley, Manchester 
M. M. Barash, Indiana F. A. Leckie, University of Ilinois P. Symonds, Providence, Rhode i 
A. W. Leissa, Columbus, Ohio Island 
ner, Israei R. I. Lewis, Newcastle upon T; snski 
ae M. ki - Lippmann, P. S. Theocaris, Athens 
P. G. Lowe, New Zealand M 
I. F. Collins, Auckland A. D. Tomlenov, Moscow 
J. L. Duncan, Auckland N. N. Malinin. Moscow G. J. Turvey, Lancaster 
G. D. Galletly, Liverpool V. Tvergaard, Lyngby 
Z. Marciniak, Warsaw 
J. B. Hawkyard, Manchester tid Medien R. D. Venter, Toronto 
J. Heyman, Cambridge Jj Martin F. J. Wallace, Bath 
R. Hill, Cambridge G. B. Warburton, Nottingham 
D. Hui, New Orleans P. B. Mellor, Bradford 1.G. Will 
J. W. Hutchinson, Cambridge, P. B. Neal, Sheffield . G, Willems, Lente 
= Mass. D. A. Nethercot, Sheffield T. X. Yu, Peking 
‘ie K. L. Johnson, Cambridge J. Oudin, Lille J. A. Zukas, Baltimore, Maryland 
a N. Jones, Liverpool P. L. B. Oxley, Kensington, Australia M. Zyczkowski, Krakow 
Publishing, Advertising and Subscription Offices: n Press plc, Headington Hill Hall, Oxford OX3 OBW, England; and Pergamon 
Press Inc., Maxwell House, Fairview Park, Elmsford, NY 10523, U.S.A. | 
| 
Published monthly 
Annual institutional subscription rate (1989) DM 865.00. Two year institutional rate (1989/90) DM 1643.50. Personal subscription rate 
for those whose library subscribes at the regular rate (1989) DM 185.00. Prices are subject to change without notice. Subscription enquiries 
from customers in North America should be sent to: Pergamon Press Inc., Maxwell House, Fairview Park, Elmsford, NY 10523, U.S.A., 
and for the remainder of the world to: Pergamon Press plc, Headington Hill Hall, Oxford OX3 OBW, England. 
Back Issues 
Back issues of all previously published volumes are available direct from Pergamon Press. Back issues in microform can be obtained 
from UMI, 300 North Zeeb Road, Ann Arbor, MI 48106, U.S.A. 
Copyright © 1988 Pergamon Press plc 
| 
It is a condition of publication that manuscripts submitted to this journal have not been published and will not be simultaneously | 
submitted or published elsewhere. By submitting a manuscript, the authors agree that the copyright for their article is transferred to 
the publisher if and when the article is accepted for publication. However, assignment of copyright is not required from authors who 
work for organisations which do not permit such assignment. The copyright covers the exclusive rights to reproduce and distribute the s 
article, including reprints, photographic reproductions, microform or any other reproductions of similar nature and translations. No part 
of this publication may be reproduced, stored in a retrieval system or transmitted in any form or by any means, electronic, electrostatic, 
magnetic tape, mechanical, photocopying, recording or otherwise, without permission in writing from the copyright holder. 
information for users in the U.S.A. The Item-fee Code for this publication indicates that authorization to photocopy items f 


Photocopying 

for internal or personal use is granted by the copyright holder for libraries and other users registered with the Copyright Clearance Center 

(CCC) Transactional Reporting Service provided the stated fee for copying, beyond that permitted by Section 107 or 108 of the United 
States Copyright Law, is paid. The appropriate remittance of $3.00 per copy per article is paid directly to the Copyright Clearance Center | 
Inc., 27 Congress Street, Salem, MA 01970. 


Permission for other use. The copyright owner's consent does not extend to copying for general distribution, for promotion, for creating 
new works, or for resale. Specific written permission must be obtained from the publisher for such copying. 


The Item-Fee Code for this publication is: 0020-7403/88 $3.00 + .00 


| 
| 

| 
| 
| 


G. Russo 


C. H. Han and 
D. Y. Yang 


G. H. Little 


D. Y. Yang and 
T. S. Noh 


A. Rosochowski and 


L. Olejnik 


N. S. Das and 
W. Johnson 


W. Johnson 


D. J. Dawe and 
T. J. Craig 


M. M. Megahed 


W. H. Tai 


M. Rysz and 
M. Zyczkowski 


3 


13 


43 


51 


61 


LIST OF CONTENTS 
NUMBER 1 


Editorial 


A buckling model for reinforcing 
bars 


Further investigation into extrusion 
of trocoidal gear sections consid- 
ering three-dimensional plastic flow 


Large deflection analysis of ortho- 
tropic plates—adaptation of Coan’s 
method 


An analysis of axisymmetric hydro- 
static bulging by the upper-bound 
method 


Damage evolution in mild steel 
Slip-line fields of indirect type for 


end extrusion through partly rough 
square dies 


NUMBER 2 


71 


77 


101 


119 


127 


137 


145 
146 
149 


Mr Robert Maxwell—an appreci- 
ation of him and Pergamon Press, on 
the occasion of his 65th Birthday 


Buckling and vibration of shear de- 
formable prismatic plate structures 
by a complex finite strip method 


A critical examination of nesting, 
bounding and memory surface/s 
plasticity theories under  non- 
proportional loading conditions 


Predictions of limit strains in sheet 
metal using a plastic damage model 


Optimal design of a thin-walled 
cross-section subject to bending with 
torsion against creep rupture 

Yield locus of 70/30 brass sheet 
metals 


Letter to the Editor 
Author’s Reply 


Twelfth Canadian Congress of 
Applied Mechanics—CANCAM ‘89. 
28 May-2 June 1989, Carleton 
University, Ottawa, Canada 


| 
— 
| . 
| 
| 
— 
= 
D. Bushnell 
Md. W. Uddin | 
— 


S. R. Reid 


W. S. Jouri and 
N. Jones 


A. G. Atkins 


T. X. Yu, D. J. Zhang, 
Y. Zhang and 
Q. Zhou 


J. F. Carney Ill and 
S. Pothen 


S. Kamalarasa and 
C. R. Calladine 


T. Wierzbicki and 
M. S. Suh 


A. G. Mamalis, 
D. E. Manolakos, 
G. L. Viegelahn 
and W. Johnson 


W. Abramowicz and 
T. Wierzbicki 


J. W. Klintworth and 
W. J. Stronge 


W. Johnson 


NUMBER 3/4 

Special Issue 

STRUCTURAL FAILURE SYMPOSIUM 
6-8 June 1988, MIT, Cambridge, U.S.A. 


151 


153 


173 


193 


203 


217 


263 


273 


293 


Editorial 

The impact behaviour of aluminium 
alloy and mild steel double-shear 
specimens 

Scaling in combined plastic flow and 
fracture 


A study of the quasi-static tearing of 
thin metal sheets 


Energy dissipation in braced cylin- 
drical shells 


Buckle propagation in submarine 
pipelines 


Indentation of tubes under com- 
bined loading 


The modelling of the progressive 
extensible plastic collapse of thin- 
wall shells 


Axial crushing of foam-filled 


columns 


Elasto-plastic yield limits and defor- 
mation laws for transversely crushed 
honeycombs 


The Merrimac—Monitor duel and 
mid-19th century revolutions in 
naval design 


313 


317 


333 


A tribute to Professor Zdzislaw 
Marciniak 


Denting and collapse of tubular 
members—a numerical and experi- 
mental study 


Shell strength of conveyor belt 
pulleys: theory and design 


= 

a 

‘ 

|| 

NUMBER 5 

? 

ee W. Johnson = 

S. Durkin 

| 


J. Skrzypek and 


P. C. Dumir and 


S. Pellegrino 


W. R. D. Wilson 
and S. Sheu 


347 


371 


Limit states of geometrically non- 
linear elastic—plastic toroidal shells 
under pressure with bending 

plate bending 

Nonlinear forced vibration of 
orthotropic thin rectangular plates 
International Centre for Mechanical 


Sciences—advanced courses organ- 
ized in 1988 by CISM 


Third International Conference 
on “Structural Failure, Product 
Liability and Technical Insurance” 


NUMBER 6 


383 


397 


407 


415 


Aerodynamics of the Wells turbine 


On the dynamic response of buried 
orthotropic cylindrical shells under 
moving load 


A series method for nonlinear 
boundary value problems in a slip- 
line field theory 

The expansion of the elastic-plastic 
spherical shell with nonlinear 
hardening 


Tractive rolling of dissimilar elastic 
cylinders 


Limit analysis for laterally loaded 
stiffened plates 


Editorial—Abstracts from the Chinese 
Journal of Mechanical Engineering 


COMADEM 88 
SUSI 89 


NUMBER 7 


455 


475 


Efficient upper-bound limit analysis 


Real area of contact and boundary 
friction in metal forming 


A. Muc 
P. G. Lowe 365 
|_| 
A. Bhaskar 
Announcements 381 
382 
L. M. C. Gato and = eee 
A. F. de O. Falcaéo 
V. P. Singh, |_| 
P. C. Upadhyay 
and B. Kishor 
T. Murakami || 
U. Gamer | | 
D. A. Hills 
A. G. Mamalis 
Announcements 453 
454 


and J. B. Hawkyard 


J. B. Hawkyard 
and C. P. Smith 


F. Laudiero 
and D. Zaccaria 


H. Ramsey 


D. Y. Yang 
and K. H. Kim 


D. William Wu 


J. H. Lee 


49) 


503 


5i7 


Finite element analysis of creep 
crack growth by a local approach 


A consistent approach to linear 
stability of thin-walled beams of 
open section 


Forming of thin V-section rings by 
ring rolling 


NUMBER 8 


533 


543 


559 


571 


581 


601 


The influence of elastic die distortion 
on forming force in rotary forging 


Finite element analysis of stability of 
thin-walled beams of open section 


A theory of thin rods with applica- 
tion to helical constituent wires in 
cables 


Rigid—plastic finite element analysis 
of plane strain ring rolling 


Application of a comprehensive 
dynamic cutting force model to 
orthogonal wave-generating processes 


Upper bound analysis of the 
upsetting of pressure-sensitive poly- 
meric rings 


NUMBER 9 


613 


625 


637 


659 


683 


Parametric vibrations of long cylin- 
drical shells subject to transverse 
static load 


Finite element investigation of curl- 
ing in non-symmetric rolling of flat 
stock 


Cavitation indices for high pressure 
orifice plate energy dissipators 


Theories for beams comprising rods 
in a flexible matrix 


Shearing of anisotropic metal 
sheets—macroscopic and micro- 
scopic analyses 


S. Murakami, 

M. Kawai 

> and H. Rong 

By and D. Zaccaria 

M. Salimi 

ie 

= 

R. Shivpuri, 

P. C. Chou and 

C. W. Lau 

P. S. Greenfield 

a and E. A. Bunt 

D. Bhattacharyya, = 

gs I. F. Collins and 

R. M. Sharp 


J. R. Barber and 
Ronggang Zhang 


V. P. luand C. Y. Chia 


691 


Transient behaviour and stability for 
the thermoelastic contact of two 
rods of dissimilar materials 


705 


719 


733 


743 


757 


769 


791 


793 


Effect of transverse shear on non- 
linear vibration and postbuckling of 
anti-symmetric cross-ply imperfect 
cylindrical shells 


The elastic wrinkling of rectangular 
sheets 


Contact between a circular plate and 
a tensionless edge support 


Free vibration characteristics of 
rotating Timoshenko beams 


The numerical assessment of elastic— 
plastic sheets under variable mech- 
anical and thermal loads using a 
simplified two-surface yield condition 


A nonlinear inequality, finite element 
approach to the direct computation 


_ of shakedown load safety factors 


Abstracts from the Chinese Journal 
of Mechanical Engineering 


International Centre for Mechanical 
Sciences—advanced courses in 1989 
organized by CISM 


NUMBER 11 


795 


815 


821 


835 


Analysis of power law creep 
materials containing a single hole 
subjected to various combinations of 
unequal biaxial stress 


An extension of the Hamilton prin- 
ciple to no-tension materials 


A classification of behaviour 
in doubly-symmetric compound 
branching 


Confidence band estimations for 
distributions used in probabilistic 
design 


NUMBER 10 
I. F. Collins 
and C. M. Segedin 
Z. Celep, D. Turhan 
and R. Z. Al-Zaid 
D. Weichert and | 
J. GroB-Weege 
| 
Y. S. Lee and = | 
L. C. Smith 
| 
C. Polizzotto 
R. C. H. Cheng, = | 
B. E. Evans and 
J. E. Williams 


M. P. F. Sutcliffe 


P. G. Lowe 


M. Yang and 
S. Shima 


J. H. Yoon and 
D. Y. Yang 


J. T. Carroll ITI and 
J. S. Strenkowski 


Y. Tomita and 
A. Shindo 


C. G. Koh and 
J. M. Kelly 


D. Nowell and 
D. A. Hills 


M. Robinson 


847 


869 


Surface asperity deformation in 
metal forming processes 


Conjectures relating to rigid—plastic 
plate bending—II 


NUMBER 12 


877 


887 


921 


933 


945 


959 


963 


Simulation of pyramid type three- 
roll bending process 


Rigid—plastic finite element analysis 
of three-dimensional forging by 
considering friction on continuous 
curved dies with initial guess genera- 
tion 


Finite element models of orthogonal 
cutting with application to single 
point diamond turning 


Onset and growth of wrinkles in thin 
square plates subjected to diagonal 
tension 

A simple mechanical model for 
elastomeric bearings used in base 
isolation 


Tractive rolling of tyred cylinders 
The yield surface for axi-symmetric 
thin cylinders 


Abstracts from the Chinese Journal 
of Mechanical Engineering 


|_| 

gi | 
| 

2 
| 
= 


Abramowicz, W. 263 
Al-Zaid, R. Z. 733 
Atkins, A. G. 173 


Barber, J. R. 691 
Bhaskar, A. 371 
Bhattacharyya, D. 683 
Birman, V. 613 

Bunt, E. A. 637 
Bushnell, D. 145 


Calladine, C. R. 217 
Carney, J. F. III 203 
Carroll, J. T. III 899 
Celep, Z. 733 

Cheng, R. C. H. 835 
Chia, C. Y. 705 

Chou, P. C. 625 
Collins, I. F. 683, 719 
Craig, T. J. 77 


Das, N. S. 61 
Dawe, D. J. 77 
Dumir, P. C. 371 
Durkin, S. 317 


Evans, B. E. 835 
Falcao, A. F. de 0. 383 


Gamer, U. 415 

Gato, L. M. C. 383 
Genna, F. 769 
Greenfield, P. S. 637 
Gross-Weege, J. 757 


Han, C. H. 13 

Hawkyard, J. B. 517, 533 
Hills, D. A. 427, 945 
Hong-Sheng, L. 333 


Iu, Vv. P. 705 


Johnson, W. 61, 71, 249, 
293, 313 


AUTHOR INDEX 


Jones, N. 153 
Jouri, W. S. 153 


Kamalarasa, S. 217 
Kawai, M. 491 

Kelly, J. M. 933 

Kim, K. H. 571 
Kishor, B. 397 
Klintworth, J. W. 273 
Koh, C. G. 933 


Lau, C. W. 625 
Laudiero, F. 503, 543 
Lee, J. H. 601 

Lee, Y. S. 795 
Little, G. H. 31 
Lowe, P. G. 365, 869 


Mamalis, A. G. 249, 441 
Manolakos, D. E. 249, 441 
Mansfield, E. H. 659 
Megahed, M. M. 101 

Muc, A. 347 

Murakami, S. 491 
Murakami, T. 407 


Noh, T. S. 43 
Nowell, D. 427, 945 


Olejnik, L. 51 


Pacheco, lee Ae 317 
Panzeca, T. 815 
Pellegrino, S. 455 
Polizzotto, C. 815 
Pothen, S. 203 


Ramsey, H. 559 
Reid, S. R. 151, 449 
Robinson, M. 959 
Rong, H. 491 
Rosochowski, A. 51 
Russo, G. 3 

Rysz, M. 127 


Salimi, M. 517 
Segedin, C. M. 719 
Segedin, R. H. 719 
Sharp, R. M. 683 

Sheu, S. 475 

Shima, S. 877 

Shindo, A. 921 
Shivpuri, R. 625 
Singh, V. P. 397 
Skrzypek, J. 347 
Smith, C. P. 533 
Smith, L. C. 795 
Strenkowski, J. S. 899 
Stronge, W. J. 273 
Suh, M. S. 229 
Sutcliffe, M. P. F. 847 


Tai, W. H. 119 
Tomita, Y. 921 
Turhan, D. 733 


Uddin, Md. W. 146 
Upadhyay, P. C. 397 


Vial, C. 137 
Viegelahn, G. L. 249 


Weichert, D. 757 
Wicks, P. J. 821 
Wierzbicki, T. 229, 263 
Williams, J. E. 835 
Wilson, W. R. D. 475 
Wu, D. W. 581 


Yang, D. Y. 13, 43, 571, 887 
Yang, M. 877 

Yokoyama, T. 743 

Yoon, J. H. 887 

Yu, T. ZX. 193 


Zaccaria, D. 503, 543 
Zhang, D. J. 193 
Zhang, R. 691 

Zhang, Ye 193 

Zhou, Q. 193 
Zyczkowski, M. 127 


= == 
— 


tie 

Me 
3 
“2 


| FREE Sample Copies Available On Request | 


COMPUTERS & 
STRUCTURES 


An International Journal 


Editor-in-Chief: HAROLD LIEBOWITZ, School of Engineering and Applied 
Science, George Washington University, Washington DC 20052, USA 


Computers & Structures provides a medium for the communication of information 
concerning the applications of computers (digital, analog and hybrid) and computer 
programs to the solution of scientific and structural engineering problems related to 
hydrospace, aerospace and terrestrial structures. Particular attention is devoted to the 
practical engineering aspects of structural analysis, design and optimization. 


Topics regularly covered include structural mechanics, fluid mechanics and 
oceanography as utilized to establish structural loading, soil mechanics and 
foundations engineering, geology and geophysics and materials science and 
engineering, including fatigue, creep, relaxation, fracture and stress corrosion. 


The journal is intended to be of interest and utility to the researcher and practitioner 
in the academic, governmental and industrial communities. 


A Selection of Papers 


K K TAMMA & A A YURKO (USA), A unified finite element modelling/analysis 

approach for thermal-structural response in layered composites. 

R LARSSON & N-E WIBERG (Sweden), Stability of elastic plane frames including 
soil-structure interaction. 

A, A A SLONIM (Israel), Computer approximation for the analysis of transient processes 

in nonoscillating engineering systems. 

J EZECHIAS (Czechoslovakia), Contribution to the calculation of thick arcs with 

respect to shearing strain and extension of the centroid axis. 

R GHADIMI (UK), A simple and efficient algorithm for the static and dynamic 

analysis of flexible marine risers. 

S H LO (France), Finite element mesh generativn over curved surfaces. 

T BELYTSCHKO & B E ENGLEMANN (USA), Explicit time integration with 

enhanced stability for structural dynamics. 


A Software Survey section is included in this journal. 


This journal contains a Cauzin Softstrip ®, providing each issue’s table of contents in a 
machine readable form. 


Indexed/Abstracted in: Current Contents, Computer Contents, Engng Ind Monthly ¢ 
Author Index, PASCAL-CNRS Database, Geodex Structural Info, Software Reviews, 


INSPEC 
| Subscription Information 
} 
1989: Volumes 31 - 33 (18 issues) 
Annual subscription (1989) DM 2770.00 
Two-year rate (1989/90) DM 5263.00 
ISSN: 0045-7949 
rate on request. Back issues and current subscriptions are also in microform. 


For the rest of the world 
publication dates are subject to change without prior not 


Pergamon Press plc Pergamon Press Inc 
Headington Hill Hall Fairview Park, Elmsford 
Oxford OX3 0BW UK New York, 10523 USA 


= 


| FREE Sample Copies Available On Request | 
VERTICA 


The International Journal of Rotorcraft and Powered 
Lift Aircraft 


Editor-in-Chief: PERETZ FRIEDMANN, Mechanical, Aerospace and Nuclear 
Engineering Department, University of California, Los Angeles, CA 90024, USA 


This international journal provides a medium for the rapid publication of original 
research papers devoted to all aspects of the technology and usage of rotorcraft and 
powered lift aircraft. It is designed to encourage the exchange of ideas, opinions and 
technical knowledge between engineers, scientists and operators in the field and 
widen awareness of research and development trends in this rapidly expanding field 
throughout the world. 

Vertica maintains an appropriate balance between the operational and technical 
aspects, both civil and military. 
The journal includes original papers and technical notes as well as specially 
commissioned authoritative review articles. The journal also regularly features 
discussions on previous papers and is supplemented by letters to the editor on new 
developments. Reviews of important new books of interest are also included. 
The journal! publishes an international news section which reports important world 
events and includes summaries of important meetings. A calendar of important 
forthcoming events and announcements of future meetings is included. 


A Selection of Papers 


GA PIERCE & S S KLEIN (USA), A unique approach to aeroelastic testing of scaled 
rotors. 

JM DREES (USA), Expanding tilt rotor capabilities. 

RM MCKILLIP Jr (USA), Kinematic observers for active control of helicopter rotor 
vibration. 

F CHANGQING & W SHICUN (China), Aeroelastic stability of rotor blades by lifting 
surface theory and finite element method 

D MENAKER & A ROSEN (Israel), A model for helicopter performance calculations. 
W JOHNSON (USA), Time-domain unsteady aerodynamics of rotors with complex 
wake configurations. 

A GRABER & A ROSEN (Israel), A parametric investigation of a free wake analysis of 
hovering rotors. 

HE JONES & F X CARADONNA (USA), Full potential modelling of blade - vortex 
interactions. 


Indexed/Abstracted in: Current Contents, Engng Ind Monthly & Author Index 


Subscription Information 


1989: Volume 13 (4 issues) 

Annual subscription (1989) DM 505.00 
Two-year rate (1989/90) DM 959.50 
ISSN: 0360-5450 

Stresticins rate card available on pomnees Sos Back issues and current subscriptions are also available in microft 


form. 

German Mark (DM) shown include postage and insurance, and apply in Europe, — Asia/Australasia (with the 
exception of —e For the rest of the world including Japan apply to the nearest Pergamon office. Prices are subject to change 
without notice. 


Pergamon Press plc @ Pergamon Press Inc 


Headington Hill Hall 
Oxford OX3 0BW UK 


Fairview Park, Elmsford 
New York, 10523 USA 
9/88 


Printed in Great Britain by A. Wheaton & Co. Ltd., Exeter 


Re 
4 
7 
% 
= 
Ae 
: 
Mi 
| 
3 
7 
ora 
5 
Be 
f 
| Jee 
ad 


